Bioreductive activation of quinone antitumor drugs by mitochondrial voltage-dependent anion channel 1.
The authors recently demonstrated that the mitochondrial voltage-dependent anion channel 1 (VDAC1) is involved in the sensitivity of cancer cells to furanonaphthoquinone (FNQ). The aim of the present study was to investigate whether mitochondrial VDAC1 reduces quinone antitumor drugs. The VDAC1 purified by immunoprecipitation reduced FNQ in the presence of nicotinamide adenine dinucleotide (NADH) and produced H(2)O(2). Blue native polyacrylamide gel electrophoresis demonstrated that the band that reduced FNQ NADH-dependently mainly included VDAC1. Because H(2)O(2) generation in catalyzing FNQ with NADH caused mitochondrial damage, the cytotoxic activity of FNQ was induced by VDAC1. In the quinone antitumor drugs, menadione (VK3), adriamycin and mitomycin C, mitochondrial VDAC1 bioreductively activated VK3. These results demonstrate that mitochondrial VDAC1 is a pharmacologic target for the treatment of tumor.